-4-dubbed "dry-tilt!" by observatory staff. "Telescopic spirit-level tilt" has also been used (Kinoshita, Swanson, and Jackson, 1974, pp. 91-94) to refer to the instrument originally used in making the measurements, but the term became outdated with the advent of self-leveling pendulum instruments. "Precision leveling" has been used informally, but is not sufficiently descriptive of the technique. We feel that none of the terms used to date is satisfactory, but we note that "dry-tilt" has achieved wide acceptance in the volcanological community. We have chosen to avoid this problem in nomenclature here by referring simply to "tilt stations" and "tilt networks", but we hope that a satisfactory term will soon be proposed for this widely-used technique.
This report describes the installation of tilt networks at Mount
Shasta and Lassen Peak during July 1981, including station locations and baseline measurements. It is intended as a reference work to facilitate future re-occupations of the Shasta and Lassen networks, and also as a guide to those interested in making similar measurements at other volcanoes. The reader is referred to Yamashita (1981) for a detailed description of the "dry-tilt" technique and related procedures.
Electronic distance measurement (EDM) networks installed at Mount Shasta, Lassen Peak and Crater Lake in July 1981, and at Mount Baker in August 1981, are described separately by Swanson and Chadwick (1982) .
Selection of suitable tilt sites at Mount Shasta and Lassen Peak was complicated by relatively steep slopes and rugged topography. We assigned the highest priority to locating stations in bedrock (for stability), but also attempted to select sites which were: 1) suitable for triangular arrays (for closure and directional information), 2) distinctive and therefore easy to re-locate, and 3) well-situated so as to maximize the simplicity and efficiency of the networks. Ease of access was not a strong factor in site selection, because helicopter support was considered essential for adequate monitoring of both volcanoes.
Although topographic constraints initially appeared severe, adequate sites were eventually identified for 1 quadrilateral and 4 triangular stations at Mount Shasta, and 3 triangular stations at Lassen Peak. Six of the eight stations are in bedrock, 1 is in large buried boulders, and 1 in tephra. Six are located on distinctive prominences which should be relatively easy to re-locate; another (Ski Bowl Lodge, Mount Shasta) lies along a paved road adjacent to an abandoned ski lodge. Only one (Lassen C) is difficult to reference to a specific cultural or topographic feature; its location was dictated by the layout of the Lassen Peak network. In our opinion, the existence of adequate sites makes periodic tilt monitoring a viable and useful tool at Mount Shasta and Lassen Peak, and probably at other Cascade volcanoes as well. bedrock or large buried boulders as described by Yamashita (1981) . A bedrock site was not feasible at Shastina, where benchmarks were epoxied to the tops of copper-weld rods "driven to refusal" (1.0-1.5 m) by a Cobra Model 148 gas-powered rock drill. In this case, the benchmark and upper 30 cm of copper-weld rod were isolated from the surrounding pyroclastic debris by a collar of 15.5 cm ID plastic pipe to minimize the effects of near-surface creep. This procedure is described in greater detail in Figure 8 and by Yamashita (1981) .
By convention, the southernmost benchmark in each array is labelled X. Benchmarks Y, Z, and W (Shasta North only) are then assigned sequentially in a counterclockwise direction. All stations utilize 10 cm diameter die-cast brass benchmarks with 2 x 2 cm nipples for rod placement and 7 cm hollow stems for affixing to bedrock or copper-weld rods (see Figure 8e ).
MOUNT SHASTA STATION DESCRIPTIONS
The following station descriptions assume that the reader has access to the Shasta Quadrangle 1:62500 scale topographic map and has identified general station locations from Figure 1 -13-Experience in Hawaii and at Mount St. Helens suggests that 5 microradians is the useful detection limit for meaningful ground tilts with this technique, even though better precision may be indicated by the consistency of field measurements. Thus, the precision of baseline measurements at Mount Shasta and Lassen Peak is probably adequate to detect any meaningful grounds tilts in the next few years. Nevertheless, an attempt should be made to improve the precision of future surveys by using two or preferably three stadia rods rather than one, and by standardizing measurement techniques at more frequently occupied tilt sites such as those at Mount St. Helens.
In order to assess the stability of tilt sites at Mount Shasta and Lassen Peak, we suggest that the stations be re-occupied at least once annually during 1982 and 1983. If null results are obtained, the measurement interval might be lengthened when there are no independent indications of impending activity (e.g., anomalous seismicity, fuming, or snowmelt). Even in such quiet times, however, it would be prudent to re-occupy the tilt and EDM networks at least every third year. Stated uncertainties are +1 standard deviation, calculated from 6-12 measurements of elevation difference between each benchmark pair. and a metallic cover is placed over the plastic pipe (f).
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